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(54) SOB-TANK OF INK JET TYPE RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily exclude air bubbles while preventing 
the close adhesion of a bag member constituting a sub-tank by housing a 
rib in the bag member to bond an opening part to a seal part. 
SOLUTION: When ink flows in a sub-tank 10, a bag member 70 is expanded 
and a valve disc is separated from an atmosphere open port by this 
expansion and the air in the bag member 70 is discharged to the 
atmosphere. Further, when the sub-tank is filled with ink to reach near to a 
prescribed amt, air bubbles or air stagnated on the leading end side move 
to an atmosphere communication along the inclined part 70d formed to the 
upper part of the bag member 70 to be discharged to the atmosphere. 
When the sub-tank is filled with a prescribed amt. of the ink, the feed of ink 
is stopped. Thereafter, the ink of the sub-tank 1 0 is sucked up from an ink 
access port 64 by the head difference based on the height difference 
between a carriage and an ink cartridge to flow backward to the ink 
cartridge and, when the ink in the bag member 70 is reduced, the bag 
member 70 is contracted so as to coincide with ribs 61, 62, 63 to be 
separated by them and to form the bag member 70, therefore, mutual 
adhesion of film surfaces is prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The ink jet type recording head and subtank which equipped two common ink rooms which are open for free 
passage on both sides of a pressure generating room, and the ink room of said the community of each with the ink feed 
hopper which connects with the exterior, respectively are carried in carriage. Moreover, the ink cartridge connected by 
said ink jet type recording head and passage out of said carriage, In the subtank of the ink jet type recording apparatus 
which comes to prepare an ink supply means to feed the ink of said ink cartridge to said recording head The bag body 
formed by welding three sides so that the film equipped with transparent ****** might be bent, or two sheets might be 
piled up and it might leave opening, The base equipped with two or more ribs prolonged in the side else from the 1 side 
of said bag body, the closure section to which joining of the opening of said bag body is carried out, the end connection 
linked to one ink feed hopper of said recording head, and the atmospheric-air clear aperture opened by 1 constant 
pressure, since -- the subtank of the ink jet type recording apparatus which holds said rib in said bag body, and comes to 
paste said opening said closure section. 

[Claim 2] The subtank of the ink jet type recording apparatus according to claim 1 constituted so that said film may 
carry out the laminating of the polymeric-materials layer by making the layer of oxidation silicon into an interlayer and 
may be equipped with light transmission nature. 

[Claim 3] The subtank of the ink jet type recording apparatus according to claim 1 with which said closure section is 
formed in cross-section boat form. 

[Claim 4] Said rib is the subtank of the ink jet type recording apparatus according to claim 1 currently formed so that the 
head side of said bag body may be tapering off. 

[Claim 5] The subtank of the ink jet type recording apparatus according to claim 1 with which it has the dip said whose 
bag body said closure section is arranged in the direction of a vertical, and makes the upper part by the side of said 
closure section top-most vertices, and said rib has the notching section in the upper bed. 

[Claim 6] The subtank of the ink jet type recording apparatus according to claim 1 with which the through-hole which 
the slant face where said closure section is arranged horizontally, and where it uses said atmospheric-air clear aperture 
side as a crowning on the underside of said closure section is formed, and forms ink passage in one of said rib is drilled. 
[Claim 7] The subtank of the ink jet type recording apparatus according to claim 6 with which the slant face which 
makes one side a height is formed in the soffit of a rib in which said ink passage was formed. 

[Claim 8] The subtank of the ink jet type recording apparatus according to claim 1 with which the ring-like heights of a 
larger bore than said atmospheric-air clear aperture are formed in the field which counters the ink of said atmospheric- 
air clear aperture, and the water-repellent aeration film is stretched by said ring-like heights. 
[Claim 9] The subtank of the ink jet type recording apparatus according to claim 1 opened by atmospheric air through 
the valve which an end is prepared in said base movable, and said atmospheric-air clear aperture opens and closes with 
the valve actuation plate following expansion of said bag body. 

[Claim 10] The subtank of the ink jet type recording apparatus according to claim 9 with which the crevice is formed so 
that said valve actuation plate may meet the configuration of said bag body. 

[Claim 11] The subtank of the ink jet type recording apparatus according to claim 10 which has the arm to which an end 
contacts said crevice of said valve actuation plate to the central field of said bag body. 

[Claim 12] The subtank of the ink jet type recording apparatus according to claim 1 with which an ink full detection 
means to detect expansion of said bag body is established. 

[Claim 13] The subtank of the ink jet type recording apparatus according to claim 12 with which said ink full detection 
means consists of a detection piece displaced following expansion of said bag body, and a displacement detection means 
to detect the variation rate of this detection piece. 

[Claim 14] The subtank of the ink jet type recording apparatus according to claim 1 with which an ink empty detection 
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means to detect whenever [ light transmission ] to the optical path which sandwiches said bag body is established. 
[Claim 1 5] The light transmission plate with which a cross section is similar to the configuration of said bag body in the 
field to which said ink empty detection means counters said optical path of said bag body, and the subtank of the ink jet 
type recording apparatus according to claim 14 constituted by the detection means whenever [ light transmission ]. 
[Claim 16] The subtank of an ink jet type recording apparatus given in claims 13 and 15 by which a detection means is 
mounted in the circuit board and attached in said base through said circuit board whenever [ said displacement detection 
means and light transmission ]. 

[Claim 1 7] the heights for positioning to said base -- moreover, the subtank of the ink jet type recording apparatus 

according to claim 16 with which the crevice for positioning or the through-hole is formed in said circuit board. 

[Claim 1 8] The subtank of the ink jet type recording apparatus according to claim 13 with which said detection piece is 

formed in the shape of an "L" character of spring material, an end is fixed to said pedestal so that it may be energized at 

said rib side held in said bag body, and the protection-from-light section is formed in the other end. 

[Claim 19] The subtank of the ink jet type recording apparatus according to claim 18 with which said detection piece is 

****(ed)bysaidrib. 

[Claim 20] The subtank of the ink jet type recording apparatus according to claim 13 with which an aperture is formed 
and details are prepared in the fixed-end side of said detection piece. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to the subtank of the ink jet type recording 
apparatus which prints by supplying ink to a subtank and a recording head through passage from the ink cartridge which 
carried the ink jet type recording head and the subtank in carriage, and was installed in the equipment case. 
[0002] 

[Description of the Prior Art] Attaining simplification of structure, also making ink tanks, such as an ink cartridge, carry 
in the carriage which carries a recording head, and using [ print, while an ink jet type recording apparatus carries in 
carriage the ink jet type recording head which carries out the regurgitation of the ink droplet with a pressure generating 
means and receives makeup of ink from an ink tank, ] the pump for ink feeding as unnecessary is performed. On the 
other hand, dot density becomes large by leaps and bounds with improvement in the engine performance of an ink jet 
type recording head, printing of full color ** is attained, and in order to aim at improvement in much more printing 
quality, efforts to control the blot on a record medium as much as possible are made. Ink is made to contain an emulsion 
and sugar as the one means, film formation of the ink droplet on a record medium is carried out promptly, and the 
technique of preventing a blot is proposed. 

[0003] While the subtank which serves as the pressure absorber which becomes carriage from a flexible bag carries so 
that JP,4-43785,B may see since the ink which has such film-formation nature has a possibility that the fluidity to a 
recording head may fall by the porous body for control of the pressure fluctuation with which the on-carriage type ink 
cartridge is filled up, ink pumps up on a subtank from the ink cartridge laid in the box, and the separation ink supply 
system which supplies ink to a recording head through a subtank is proposed. 

[0004] Although there is a merit which can be concerned with properties, such as the film formation nature of ink, it not 
only can supply ink certainly [ there is nothing and ] to a recording head, but can lightweight-ize weight of the whole 
carriage, and can aim at high-speed printing and extension of the period of an ink supplement according to this, it has 
the problem that the air bubbles generated within the subtank by reciprocation of carriage invade into a recording head, 
and check the regurgitation of ink. In order to solve such a problem, the ink supply system which connects a recording 
head, a subtank, and an ink cartridge to endless, is made to circulate through ink, and eliminates the air bubbles of a 
recording head is also proposed, but in order to carry out the need of the two passage of the passage for outward trips, 
and the passage for return trips between a recording head and an ink cartridge, it has the problem that passage structure 
becomes complicated. 

[0005] In order to solve such a problem, these people etc. The ink jet type recording head and subtank which equipped 
two common ink rooms which are open for free passage on both sides of a pressure generating room, and the ink room 
of each community with the ink feed hopper which connects with the exterior, respectively are carried in carriage. 
Moreover, the ink tank and an ink supply means to feed the ink of an ink tank intermittently to a recording head were 
formed in the case, and the ink jet type recording device it was made to make as ink reciprocated between an ink tank 
and a subtank by making a recording head into a relay point was proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] Although thickening of the ink in the film formation and the subtank in a 
recording head can be prevented as much as possible according to this, without causing complication of ink supply 
passage, the subtank is constituted by the bag body of flexible web materials, such as a film, so that flow of the ink by 
the water head difference may not be checked on the relation which depends for the migration of ink on an ink tank 
from a subtank on a water head difference. For this reason, after the ink in a subtank has decreased, when it is left, an 
ink solvent vaporizes to the space of a bag body, and there is inconvenience that the films which solidify and counter in 
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a bag body start a ball up, and playback becomes difficult. It is offering the subtank of the ink jet type recording 
apparatus which this invention's can be made in view of such a problem, the place made into the object can eliminate air 
bubbles easily, preventing adhesion of the bag body which constitutes a subtank, and can moreover aim at a deployment 
of ink. 
[0007] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. The ink jet type recording 
head and subtank which equipped two common ink rooms which are open for free passage on both sides of a pressure 
generating room, and the ink room of said the community of each with the ink feed hopper which connects with the 
exterior, respectively are carried in carriage. Moreover, the ink cartridge connected by said ink jet type recording head 
and passage out of said carriage, In the subtank of the ink jet type recording apparatus which comes to prepare an ink 
supply means to feed the ink of said ink cartridge to said recording head The bag body formed by welding three sides so 
that the film equipped with transparent ****** might be bent, or two sheets might be piled up and it might leave 
opening, Two or more ribs prolonged in the side else from the 1 side of said bag body, the closure section to which 
joining of the opening of said bag body is carried out, It consists of a base equipped with the end connection linked to 
one ink feed hopper of said recording head, and the atmospheric-air clear aperture opened by 1 constant pressure, said 
rib is held in said bag body, and said opening was pasted up on said closure section. 
[0008] 

[Function] When ink decreases, films are isolated with the rib inside a bag body, and a ball up is prevented. 
[0009] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this invention, it explains below. 
Drawing 1 shows one example of the ink jet type recording apparatus which used the subtank of this invention, and the 
sign 1 in drawing is carriage, and it is constituted so that it may move to the revolving shaft 5 of a platen 4 which it is 
supported by the guide members 2 and 3 and is mentioned later at parallel. The recording head 8 which the other end of 
the tube 7 which an end connects to the ink cartridge 6 prepared in the box connects to carriage 1, and the subtank 10 
which an end connects through the tube 9 linked to a recording head 8 are carried. 

[0010] Moreover, the waste ink tank 17 which holds a capping means to close in contact with a recording head 8, and 
the ink discharged from the recording head 8 is formed in the non-printed field. 

[001 1] It is the above-mentioned platen, 4 holds the record form taken out from the paper tray 1 1 with the pickup roller 
12 on a front face by the claw part material 1 3, and it is constituted, drying ink at the built-in heater so that the delivery 
opening 14 may be made to discharge, while catching the ink droplet from a recording head 8 in a record form and 
making a dot form. 

[0012] 6 is the above-mentioned ink cartridge, and an ink supply needle is inserted by the lever 15 operational [ from ] 
outside the body case 18, and it can supply ink now to a recording head 8 through the ink tube 7 linked to this needle. In 
addition, the sign 19 in drawing shows a ventilating fan. 

[0013] One example of the ink jet type recording head 8 which mentioned above drawing 2 , drawing 3 , drawing 4 , 
and drawin g 5 , respectively is taken on a color ink jet head, an example is shown, it is a nozzle plate, and two or more 
nozzle orifices 21 are drilled, and the sign 20 in drawing serves as a member which closes one field of the spacer 22 
mentioned later. It is a spacer, and septa 23, 23, and 23 are formed at equal intervals, 22 forms nozzle orifices 21 and 21, 
the pressure generating rooms 24 and 24 which are open for free passage to 21 and 24 .. so that the adjoining nozzle 
orifices 21, 21, and 21 may be separated, one field is closed by the nozzle plate 20, and the field of another side is 
closed with the diaphragm 25. 

[0014] The pressure generating rooms 24 and 24 and two common ink rooms 26 and 27 of 24 .... which extend in the 
direction of a list of the pressure generating room 24 as shown in both sides at drawin g 5 are formed, and ink can be 
moved now to the common ink room 27 of another side via the pressure generating room 24 from one common ink 
room 26. 

[0015] Moreover, the 1st ink feed hopper 30 connected to an ink cartridge 6 through a tube 7 and the 2nd ink feed 
hopper 3 1 linked to the subtank 10 are formed in the common ink rooms 26 and 27. 

[0016] The sign 28 in drawing is a piezoelectric transducer, and carry out the laminating of an electrode and the piezo- 
electric oscillating ingredient to the shape of sandwiches, and are constituted so that an oscillation with longitudinal- 
oscillation mode may be generated, and the same number and its head are made to contact a diaphragm 25 at least with 
nozzle orifices 21, 21, and 21, the other end is fixed to a pedestal 29, it is elongated by the printing signal, and it makes 
an ink droplet breathe out from a nozzle orifice 21 . 

[0017] Drawing 6 shows the outline of the ink supply approach to the ink jet type recording apparatus constituted as 
mentioned above, and as the subtank 10 similarly carried in carriage 1 again serves as termination, it connects with the 
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ink bag 41 with which the 1st ink feed hopper 30 of the recording head 8 carried in carriage 1 is held in the cartridge 6 
with the tube 7 at the 2nd ink feed hopper 31 of a recording head 8. 

[0018] In a liquid-sending means and this example, where a nozzle orifice 21 is closed with a capping means etc. by 
forming such ink supply passage, if the airtight space 44 of a cartridge 6 is pressurized with air from an air pump 40, the 
ink bag 41 will be compressed and ink will flow into the 1st ink feed hopper 30 of a recording head 8 via a tube 7. 
[0019] Ink passes through the pressure generating room 24 from one common ink room 26, is discharged by the 
common ink room 27 of another side, passes the 2nd ink feed hopper 31 from the common ink room 27, and flows into 
the subtank 10. 

[0020] The air bubbles which remain in the common ink rooms 26 and 27 or the pressure generating room 24 in this 
process, and the ink in which concentration became high by about 21 nozzle orifice again are discharged by the subtank 
10, and a nozzle orifice 21 and the pressure generating room 24 receive a kind of washing in the ink which flows in 
from a cartridge 6. 

[0021] If restoration of the ink to the subtank 10 progresses and the pressure of the space of the subtank 10 rises, only 
air will be emitted to atmospheric air from the air-bleeder bulb 47. If the subtank 10 is filled up with the ink of the 
specified quantity, a signal will output from the ink full sensor 45, and an air pump 42 will stop, and the bulb 42 for air- 
bleeders will also be closed. 

[0022] Then, the ink of the subtank 10 flows into a recording head 8 according to the water head difference based on the 
difference of elevation of carriage 1 and a cartridge 6, and flows backwards to an ink cartridge 6 further. 
[0023] If the back run to an ink cartridge 6 progresses and the amount of ink of the subtank 10 decreases, a signal will 
output from the ink empty sensor 46. An air pump 42 operates by this, ink is fed from an ink cartridge 6, and the same 
process as the above-mentioned is repeated. 

[0024] Thus, both-way circulation with the subtank 10 and ink cartridge 6 which make a recording head 8 a relay point 
is repeated, and the concentration of ink is maintained to the optimal value for printing with ** which washes the 
pressure generating room 24, the common ink rooms 26 and 27, and nozzle orifice 21 of a recording head 8 in ink with 
low extent of thickening. 

[0025] Drawin g 7 and drawing 8 are what shows one example of the record unit which constitutes the ink passage of the 
circumference of the carriage mentioned above. The sign 50 in drawing The end connection 51 of the tube 7 connected 
to an ink cartridge 6 by the pedestal which serves as carriage, The passage 52 which extends in one ink feed hopper 30 
of a recording head 8 from here, Form the passage 54 linked to the end connection 53 linked to the end connection 64 of 
the subtank 10, and this end connection 53 and the ink feed hopper 31 of another side of a recording head 8, and it is 
constituted. The subtank 10 by which this invention is characterized by the recording head 8 on the underside again is 
attached in the side which counters a platen 4. 

[0026] The closure section 65 of the boat form which welds three ribs 61, 62, and 63 and opening of the bag body 70 
mentioned later even for formation in ****** and this example and which was suitable the thing forms in one with 
injection molding of polymeric materials etc., and is constituted so that it may extend by drawin g 9 showing one 
example of the above-mentioned subtank to the head of the bag body 70 which the sign 60 in drawing is a base and is 
mentioned later and a head may be tapering off. 

[0027] Through-hole 64a which the atmospheric-air clear aperture 66 which connects with the field used as the upper 
part through through-hole 66a inside a bag body 70 when carriage is equipped opens for free passage in the lower part at 
the ink gate 64 again is drilled in this closure section 65. 

[0028] On the front face of the high polymer films 71, such as polyethylene terephthalate (PET) which 70 is a bag body, 
and was equipped with flexibility and ****** as shown in drawing 10 , and nylon The light transmission nature film 
which comes to carry out the laminating of the high polymer films 73, such as polyethylene which vapor-deposited 
oxidization silicon, formed the oxidization silicon layer 72, and was excellent in heat joining nature in the front face of 
this It bends so that the high polymer film 73 which cuts on a strip of paper and has heat joining nature with a center line 
may be made into the inside, and three-side 70a other than the side where the closure section 65 is inserted, and 70b and 
70c are welded, and it is formed. And joining is carried out so that the space of side 70a which serves as the upper part 
among three sides may have 70d of ramps which make the upper part the atmospheric-air clear aperture 66 side. In 
addition, as an approach of forming a bag body from a film, the film of two sheets on a strip of paper is piled up so that 
a high polymer film 73 may counter, and you may make it weld three sides. 

[0029] Thus, ribs 61, 62, and 63 are held in the constituted bag body 70, opening of a bag body 70 is inserted in to the 
closure section 65, the perimeter of the closure section 65 is welded, and the bag body 70 and the base 60 are joined. 
[0030] Return to drawing 9 again, and the sign 80 in drawing forms crevice 80a which is in agreement with the 
configuration at the time of expansion of a bag body 70 in the field which is a valve actuation plate and counters a bag 
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body 70, and is constituted. The end is guided by the base 60 with shafts 81 and 81, and it is always energized almost 
vertically by the field of a bag body 70 in the direction of a bag body 70 with a spring 82 movable, and it is constituted 
so that a valve element 83 may be made to attach and detach to the atmospheric-air clear aperture 66 of a base 60. In 
addition, sign 80in drawing b shows a notch for the light of an empty sensor to make it pass. 

[003 1 ] In this example, if ink is fed from an ink cartridge 6, ink will pass through the pressure generating room 24 from 
one common ink room 26, and will flow into the common ink room 27 of another side. The ink discharged by the 
common ink room 27 passes the 2nd ink feed hopper 31, and flows into the subtank 10. 

[0032] The air of the common ink rooms 26 and 27 or the pressure generating room 24 is extruded by the bag body 70 
of a subtank in this process. In this condition, since the valve element 83 is closing the atmospheric-air clear aperture 66 
( drawin g 1 1 (**)), a bag body 70 expands further by the inflow of ink or air. The valve actuation plate 80 is resisted 
and pushed on a spring 82 by this expansion, a valve element 83 separates from the atmospheric-air clear aperture 66 
( drawing Jl (**)), the air of a bag body 70 is emitted to atmospheric air, and the pressure of a bag body 70 declines. 
[0033] If it furthermore fills up with ink and flows to near the amount of conventions, the air bubbles which have 
stagnated to the head side, and air will move to the atmospheric-air free passage opening 66 along with 70d of ramps 
currently formed in the upper part of a bag body 70, and will be emitted to atmospheric air at the time of valve opening. 
[0034] Thus, if it fills up with the ink of the amount of conventions, since the detection piece 67 moves outside 
following the swelling of a bag body 70, a signal will output from the ink full sensor 45, and liquid sending of ink will 
be stopped. Without responding to the amount of ink and losing the flexibility which can be expanded and contracted, 
since joining of the three sides is carried out by predetermined width of face including the bending section and 
surrounding rigidity is raised selectively, in the condition of having filled up with ink, a bag body 70 resists the weight 
enough, and does not produce bending, either. 

[0035] Then, the ink of the subtank 10 is sucked up from the ink gate 64 by the water head difference based on the 
difference of elevation of carriage 1 and a cartridge 6, flows into a recording head 8, and flows backwards to an ink 
cartridge 6 further. 

[0036] If the back run to an ink cartridge 6 progresses and the ink of a bag body 70 decreases extremely, since it fades in 
accordance with the configuration of ribs 61 , 62, and 63, although the head side of the bag body 70 used as the optical 
path of the ink empty sensor 46 constituted by the quantity of light detector can stick it, the ball up of the film planes 
which other fields are separated by ribs 61 , 62, and 63, and are constituted bag body 70 will be prevented. 
[0037] And if the field used as the optical path of the ink empty sensor 46 of a bag body 70 sticks, since the quantity of 
light which penetrates this will increase rapidly and a signal will output, an air pump 42 operates, ink is fed from an ink 
cartridge 6, and the same process as the above-mentioned is repeated. 

[0038] Thus, both- way circulation with the subtank 10 and ink cartridge 6 which went via the recording head 8 is 
repeated, and the concentration of ink is maintained to the optimal value for printing with ** which washes the pressure 
generating room 24, the common ink rooms 26 and 27, and nozzle orifice 21 of a recording head 8 in ink with the low 
viscosity of an ink cartridge 6. Since joining also of the bending section is carried out by predetermined width of face 
also to restoration of such ink, and expansion contraction of the bag body 70 accompanying blowdown, it does not 
damage by fatigue etc. Moreover, after the ink of a bag body 70 has decreased extremely, since little of this ink is held 
between up-and-down ribs, a touch area with an air space decreases as much as possible, and the time amount which the 
vaporization of an ink solvent is controlled and results in solidification is extended greatly. 

[0039] Next, the 2nd example of this invention is explained. Drawing. 12 is what shows one example of the record unit 
which constitutes the ink passage of the circumference of the carriage mentioned above. The sign 50 in drawing The end 
connection 51 of the tube 7 connected to an ink cartridge 6 by the above-mentioned pedestal, The passage 52 which 
extends in one ink feed hopper 30 of a recording head 8 from here, Form the passage 54 linked to the end connection 53 
linked to the end connection 64 of the subtank 10, and this end connection 53 and the ink feed hopper 31 of another side 
of a recording head 8, and it is constituted. The subtank 90 by which this invention is characterized by the recording 
head 8 on the underside again is attached in the side which counters a platen 4. 

[0040] Drawing J_3 is what shows one example of the above-mentioned subtank 90. The sign 91 in drawing The 1st rib 
93 mostly prolonged to a soffit near [ where it is the ingredient same with having mentioned above, and three sides were 
similarly closed with the base ] the center line of a bag body 92, The 2nd rib [ a little ] 95 shorter than the 1st rib 93 to 
an end-connection 94 side and an opposite hand on both sides of this, The closure section 97 of the 3rd rib 96 prolonged 
in the extension wire top of an end connection 94 and the boat form suitable for welding opening of a bag body 92 is 
formed in one with injection molding of polymeric materials etc., and it is constituted. 

[0041] The atmospheric-air clear aperture 98 is formed in this closure section 97 above the field divided with the 2nd rib 
95, and crest type slant-face 97a from which the atmospheric-air clear aperture 98 side serves as the maximum crowning 
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is formed in the underside. 

[0042] Through-hole 96b to which it is the configuration to which a head is tapering off, notches 93a, 95a, and 96a are 
formed near the closure section 97, and an end connects with the 3rd rib 96 at an end connection 94, and the other end 
carries out opening of the 1 st, 2nd, and 3rd ribs 93, 95, and 96 is drilled. 

[0043] A bag body 92 on the front face of the high polymer film which has flexibility as mentioned above The film of 
the shape of a rectangle equipped with the light transmission nature constituted by carrying out the laminating of the 
high polymer film which vapor-deposited oxidation silicon, formed the oxidation silicon layer, and was excellent in heat 
joining nature in the front face of this It bends so that it may have heat joining nature with a center line and a high 
polymer film may be made into the inside, and three-side 92a other than upside opening, and 92b and 92c are welded, 
and it is formed. And the closure section 97 was inserted in opening formed in other one side of a bag body 92, and it 
has fixed to the base 91 so that it may weld around the closure section 97 and airtightness may be secured. 
[0044] The sign 100 in drawing forms crevice 100a which is in agreement with the configuration at the time of 
expansion of a bag body 92 in the field which is a valve actuation plate and counters a bag body 92, and is constituted. 
An upper bed is guided by the base 91 with shafts 101 and 101, and it is always energized by the bag body 92 with a 
spring 102 movable almost vertically in a field at the field of a bag body 92, and it is constituted so that a valve element 
103 ( drawin g 14 ) may be made to attach and detach to the atmospheric-air clear aperture 104 of a base 91. In addition, 
sign lOOin drawing b shows a notch for the light of an empty sensor to make it pass. 

[0045] In this example, if the ink fed from the ink cartridge 6 flows into the subtank 90 via a recording head 8, since the 
valve element 103 is closing the atmospheric-air clear aperture 104 like the above-mentioned ( drawing 14 (**)), a bag 
body 92 will expand by the inflow of ink or air. Since the valve actuation plate 100 is resisted and pushed on a spring 
101 by this expansion, a valve element 103 separates from the atmospheric-air clear aperture 104 ( drawing 14 (**)), the 
air of a bag body 92 is emitted to atmospheric air, and the pressure of a bag body 92 declines. 

[0046] If it furthermore fills up with ink and flows to near the amount of conventions, the air left by the space separated 
with the 3rd and 1st rib 96 and 93 It moves to the atmospheric-air free passage opening 104 side through the space 
formed between the notches 93a, 95a, and 96a and bag bodys 92 which were formed in the upper part of three ribs 93, 
95, and 96. Moreover, air bubbles are transmitted to slant surface part 97a of the underside of the closure section 97 
with buoyancy, move to the atmospheric-air clear aperture 104, and are emitted to atmospheric air. Even when the air 
bubbles which remain decrease by this and it is left for a long time, solidification of the ink resulting from growth of air 
bubbles can be controlled. 

[0047] Thus, if it fills up with the ink of the amount of conventions, the detection piece which is not illustrated will 
displace with the swelling of the upper part of a bag body 92, a signal will output from the above-mentioned ink full 
sensor 45 ( drawing 6 ), and liquid sending of ink will be stopped. 

[0048] Then, according to the water head difference based on the difference of elevation of carriage 1 and a cartridge 6, 
the ink of the subtank 90 is sucked up from the soffit of through-hole 96b currently formed in the 3rd rib 96, flows into a 
recording head 8, and flows backwards to an ink cartridge 6 further. 

[0049] Since the 3rd rib 96 is prolonged even near the bottom of a bag body 92 even if the back run to an ink cartridge 6 
progresses and the liquid ink side of the subtank 90 carries out ** grade lowering, a back run advances until the ink of a 
bag body 92 becomes empty mostly, thereby, using the ink of a bag body 92 effectively cuts. 

[0050] Thus, if the ink of a bag body 92 decreases extremely, since it fades in the shape of [ which makes the upper part 
a base in accordance with the configuration of ribs 93 95, and 96 ] a triangle, the quantity of light which the lower field 
of a bag body 92 sticks and penetrates will increase rapidly, and a signal will output it from the ink empty sensor 46. An 
air pump 42 operates by this, ink is fed by the bag body 92 from an ink cartridge 6, and the same process as the above- 
mentioned is repeated. 

[0051] Thus, both-way circulation with the subtank 90 and ink cartridge 6 which went via the recording head 8 is 
repeated, and the concentration of ink is maintained to the optimal value for printing with ** which washes the pressure 
generating room 24, the common ink rooms 26 and 27, and nozzle orifice 21 of a recording head 8 in ink with the low 
viscosity of an ink cartridge 6. Since space is secured in the upper part of a bag body 92 with ribs 93, 95, and 96 when it 
is simultaneously left in the condition with very little ink of a bag body 92 for a long time, it becomes possible to hold 
ink to this space, and solidification of ink can be controlled. 

[0052] Drawing J_5 shows the 3rd example of the subtank of this invention, and in this example, unitization of the sub 
tank body 1 10 is held and carried out to a case 111, and it is, and it is constituted so that it can detach and attach to the 
above-mentioned pedestal 50 which serves as carriage as a unit. 

[0053] When it consisted of cases 1 13 as shown in drawing 16 , when serving both as the cylinder barrel object 112 and 
passage connection object which hold the sub tank body 1 10, and it is prepared in the upper bed of the cylinder barrel 
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object 1 12, and it engages with the top case 1 13 by ****** 1 1 2a and 1 1 2a and it is attached in a pedestal 50, the case 
1 1 1 is constituted so that the field which becomes a recording head 8 side may be closed by the circuit board 1 14. 
[0054] The screw fixed to a pedestal 50, screwhole 1 13b which fits in, and free passage hole 1 13c which is open for free 
passage to the ink input 3 1 of a recording head 8 are prepared in field 1 1 3a which contacts the pedestal 50 of the top 
case 113. 

[0055] Moreover, the connectors 115 and 116 linked to a recording head 8 or an external actuation circuit are formed in 
the exposed surface, and a substrate 1 14 mounts the photosensors 117 and 118 which cooperate with the detection plate 
later mentioned as shown in drawing 17 in a rear face, is constituted, and is being fixed to the cylinder barrel object 1 12 
with the screw 119. 

[0056] Drawin g 18 is what shows the example of the sub tank body 1 10. The sign 120 in drawing The 1st rib 122 
mostly prolonged to a soffit near the center line of the bag body 121 which is the ingredient same with having 
mentioned above, and was similarly closed with the base, The 2nd rib [ a little ] 124 shorter than the 1st rib 122 to an 
end-connection 123 side and an opposite hand on both sides of this, The closure section 126 of the 3rd rib 125 
prolonged in the extension wire top of an end connection 123 and the boat form suitable for welding opening of a bag 
body 121 is formed in one with injection molding of polymeric materials etc., and it is constituted. 
[0057] The atmospheric-air clear aperture 127 is formed in this closure section 126 above the field divided with the 2nd 
rib 122, and crest type slant- face 126a from which the atmospheric-air clear aperture 127 side serves as the maximum 
crowning is formed in the underside. 

[0058] The 1st, 2nd, and 3rd ribs 122, 124, and 125 are the configurations to which a head is tapering off. Near the 
closure section 126 used as an upper bed, and the notches 122a and 124a, It is aslant cut so that 125a is formed, and 
through-hole 125b which an end connects to the 3rd rib 125 at an end connection 123, and the other end punctures may 
be drilled, it may receive in a soffit still more horizontally and slant-face 125c of about 45 degrees may be formed. 
[0059] A bag body 121 on the front face of the high polymer film which has flexibility as mentioned above The film of 
the shape of a rectangle equipped with the light transmission nature constituted by carrying out the laminating of the 
high polymer film which vapor-deposited oxidation silicon, formed the oxidation silicon layer, and was excellent in heat 
joining nature in the front face of this It bends so that it may have heat joining nature with a center line and a high 
polymer film may be made into the inside, and it inserts in openings other than upside opening which weld three sides 
121a, 121b, and 121c, are formed, and are formed in other one side at the closure section 126, and joining is carried out 
to the perimeter of the closure section 126. Moreover, the manufactured ink empty detection plate 127 is stuck on the 
location which counters the ink empty sensor 118 with the ingredient which penetrates the light of a sensor 118, for 
example, polymeric materials. 

[0060] As shown in drawing 20 (b), the ink empty detection plate 127 A bag body 121, It is formed in the wedge shape 
which equipped the cross-section configuration in an ink empty detection field with the cross-section configuration 
mostly in agreement. Moreover, the 1st rib 122 side located near this is thick, and it is chosen so that it may be in 
agreement with an include angle when the ink of a bag body 121 of the include angle theta which is formed so that it 
may become the thickness which is mostly in agreement with the width of face of the rib 122 of a parenthesis, and 
connects the field of a front flesh side horizontally is lost mostly and it becomes small. 

[0061] A sign 130 is an ink full detection plate, and where elasticity is given so that the end of the vertical section 130b 
may be ****(ed) to the 1st rib 122, it is being fixed to the base 120 by heat joining etc., so that it may be mostly formed 
in the shape of an "L" character and horizontal level 130a may be prolonged in a circuit board 1 14 side. It enables this to 
position protection-from-light section 130c later mentioned in the state of non-ink full in the location which shunted the 
sensor 117 certainly. 

[0062] Protection-from-light section 130c bent at the right angle is formed in the field which counters the sensor 1 17 of 
horizontal level 130a so that light may be intercepted, and an aperture is formed in vertical section 130b so that the 
elasticity by the side of the fixed end may be weakened, 130d of details is formed, and it is bent so that center-section 
130e may **** to the 1st rib 122 side on it. 

[0063] On the other hand, as shown in drawin g 22 , the valve actuation plate 132 is formed in the rear-face side of a bag 
body 121. Crevice 1 32a which is in agreement with the configuration at the time of expansion of a bag body 1 2 1 is 
formed in the field where this valve actuation plate 1 32 counters a bag body 121. Moreover, arm 1 32b is formed in a 
center section so that the free end may counter the 2nd rib 124, and free one end of arm 132b is constituted so that 
expansion of a bag body 121 may contact selectively the field which becomes the largest. The aperture 133 for light 
transmission is formed in the location where the ink empty detection plate 127 furthermore counters, and it is 
constituted. 

[0064] The valve actuation plate 132 is inserted in shaft 139a of the attachment component 139 of a valve element 135 
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in the hole of the location whose valve seat 137 which is inserted in the shaft 134 of a base 120 in hole 132c of the 1 
side approach of the upper part, and is open for free passage to atmospheric-air free passage hole 126a is pinched, and is 
attached in the base 120. 

[0065] The valve element 138 is always ****(ed) by the valve seat 137 with the spring 136. In addition, sign 120in 
drawing a shows the hole in which shaft 139a is inserted. 

[0066] As atmospheric-air clear aperture 126a which is open for free passage to this valve seat 138 was shown in 
drawing 24 (b), ring-like heights 126b which projected a little from top-face 120a of a base 120 is formed, and the 
water-repellent aeration film 140 is stretched here. In order to reduce ventilation resistance as much as possible on the 
water-repellent aeration film 140, this ring-like heights 126b is formed so that it may become larger than the bore phi 1 
of atmospheric-air free passage opening 126a about that bore phi 1, as shown in drawing 24 (b). 
[0067] Thus, a bore phi 1 is secured greatly, and if the water-repellent aeration film 140 orthopedically operated 
beforehand in accordance with the configuration of a periphery is stretched as shown in drawin g 24 (b), it will be easy 
to produce the crevice A as a center section bent with a self-weight and shown in drawing 25 (b). Since ink becomes 
easy to adhere to this crevice A, buildup of ventilation resistance will be caused. 

[0068] Although enlarging the width of face w as much as possible, taking the large back-face product of the water- 
repellent aeration film 140, and preventing a deflection is also considered without making small the bore phi 1 of ring- 
like heights 126b as shown in drawing 25. (b) in order to solve such a problem There is a possibility of the water- 
repellent aeration film 140 other than the problem that heat joining area becomes large becoming soft in response to the 
heat at the time of heat joining, producing sag, and generating Crevice A. 

[0069] In order to solve such a problem, as this example was shown in drawing 26 , the set-up implement E is formed in 
the periphery of the heat joining means D which built the heating means C in the base of Crevice B, and the water- 
repellent aeration film 140 cut in the larger size which can be grasped to the set-up implement E is made to grasp, after 
the set-up implement E has given tension a little ( drawing 26 (**)). 

[0070] Subsequently, if the heat joining means D is pressed against ring-like heights 126b ( drawing 26 (**)), the water- 
repellent aeration film 140 will receive tension further by the ring-like heights 126, and will be pressurized and heated 
by ring-like heights 126b. Since the water-repellent aeration film 140 has received tension in the method of outside, 
joining of during a joining period is carried out without producing slack, even if the water-repellent aeration film 140 
becomes soft. In addition, what is necessary is just to cut the unnecessary part protruded from ring-like heights 126b if 
needed after heat joining. 

[0071] In this example, in the phase which the sub tank body 1 10 completed as mentioned above, the sub tank body 110 
is held in the hold drum 112 and the top case 113, and as shown in drawing 27 , the circuit board 1 14 is attached to the 
disconnection side of the hold drum 1 12. By this protection-from-light section 130c of the ink full detection piece 130 
and the ink empty detection plate 127 As opposed to the ink full sensor 1 17 and the ink empty sensor 118 which are 
mounted in the rear face of the circuit board 1 14 A regular location, That is, protection-from-light section 130c of the 
ink full detection piece 130 is positioned to the field to which the ink empty detection plate 127 counters again at 
aperture 1 18a of the ink empty sensor 1 18 on Chuo Line of detection aperture 1 17a of the ink full sensor 117. 
[0072] In this case, arm 120b is prepared in the direction in which a bag body 121 is prolonged in a contact side with the 
circuit board 1 14 of a base 120. With if the projections 120c and 120d for positioning are formed in this arm 120b 
( d rawing 18 ) and the breakthroughs 1 14a and 1 14b for positioning are drilled in the circuit board 1 14 ( drawing 17 ) 
The relative-position precision of the ink full sensor 1 17, the ink empty sensor 1 18, and the ink full detection piece 130 
and the ink empty detection plate 127 can secure easily. 

[0073] Thus, if the completed subtank unit is attached in a pedestal 50, the 3rd rib 125 will be open for free passage to 
the ink input 3 1 of a recording head 8 through free passage hole 1 13c. 

[0074] If ink is fed from an ink cartridge 6, ink will pass through the pressure generating room 24 from one common ink 
room 26, and will flow into the common ink room 27 of another side. The ink discharged by the common ink room 27 
passes the 2nd ink feed hopper 3 1 , and flows into the bag body 121 of the sub tank body 1 10. 
[0075] In this condition, since the valve element 103 is closing the atmospheric-air clear aperture 104 like the above- 
mentioned ( drawing. 28 (**)), a bag body 121 expands by the inflow of these ink or air. By this expansion, arm 132b of 
the valve actuation plate 132 resists a spring 136 with a bag body 121, it is pushed, and a valve element 135 separates 
from a valve seat 137 ( drawing 28 (**)), and vapor liquid separation of the air of a bag body 121 is carried out by the 
water-repellent aeration film 140, it is emitted to atmospheric air from atmospheric-air clear aperture 126a, and the 
pressure of a bag body 121 declines. 

[0076] If it furthermore fills up with ink and flows to near the amount of conventions, the air left by the space separated 
with the 1st and 3rd rib 122 and 125 Notch 122a formed in the upper part of three ribs 122, 124, and 125, It moves to 
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the atmospheric-air free passage opening 126a side through the space formed between 124a, 125a, and a bag body 121, 
and air bubbles are transmitted to slant surface part 126a of the underside of the closure section 126 with buoyancy, 
move to atmospheric-air clear aperture 126a, and it is emitted to atmospheric air. 

[0077] Moreover, since it slides on the air bubbles which adhered at the inflow of ink, and the head of the 3rd rib 125 
used as a tap hole along with slant- face 125c currently formed here, they cannot flow into through-hole 125b. 
[0078] Thus, if it fills up with the ink of the amount of conventions, the in full detection piece 130 will have the center- 
section 130e pushed by the bag body 121, it will move outside by using an upper bed as the supporting point, and 
horizontal level 130a linked to this will also move outside greatly (condition shown with the dotted line of drawing 21 ). 
Protection- from-light section 1 30c at a head will cross the optical path of the ink full sensor 127 by this, a signal outputs 
from the ink full sensor 127, and liquid sending of ink stops. 

[0079] By the way, the ink full detection plate 130 forms 130d of details in the vertical section 130b, and horizontal 
level 130a vibrates with the natural-frequency period T by the oscillation accompanying migration of carriage 1 on the 
relation which has contacted bag body 121 with slight contact pressure, without changing the configuration of the bag 
body 121 which expanded by the inflow of ink as much as possible. Consequently, when protection-from-light section 
130c is located near the optical axis of a sensor 117, that location is displaced in time as a core, and the quantity of light 
to a sensor 127 is made changed as shown in drawing 29 (b) and (b). 

[0080] Since fluctuation of such a signal of a sensor produces a detection error, this invention odor From the natural- 
frequency period T of the ink full detection piece 130, a period [ at least ] shorter than one half The output from a sensor 
1 1 7 is detected, and only when the signal of al , a2, and a3 outputs the signal equivalent to the quantity of light in the 
condition that protection-from-light section 130c exceeded the optical axis, at the 3 sampling event which continues at 
least ( drawin g 26 (**)), he is trying to judge as ink full. Thereby, are concerned, there is nothing to the oscillation 
accompanying migration of carriage 1 , and ink full can be detected certainly. 

[0081] Then, it flows backwards to an ink cartridge 6, the ink of the sub tank body 1 10 being sucked up from the soffit 
of through-hole 125b currently formed in the 3rd rib 125, flowing into a recording head 8, and having a part consumed 
by the recording head 8 by the water head difference based on the difference of elevation of carriage 1 and a cartridge 6. 

[0082] Thus, if the ink of a bag body 121 decreases extremely, since it fades in the shape of [ which makes the upper 
part a base in accordance with the configuration of ribs 122 124, and 125 ] a triangle, the thickness of a bag body 121 
will become small and the quantity of light which reaches the ink empty sensor 128 will increase it. 
[0083] If the amount of ink furthermore decreases, a bag body 121 will stick [ a bag body 121 ] to the ink empty 
detection board 127. At this time, a wrinkle does not depend the ink empty detection field of a bag body 121, since a 
configuration is corrected with the ink empty detection plate 127, the optical path length of ink and the bag body 121 at 
the time is prescribed by the thickness of the ink empty detection plate 127, it becomes fixed, and the fixed quantity of 
light reaches the ink empty sensor 128. 

[0084] The signal of the level which is equivalent to ink empty from the ink empty sensor 1 18 by this outputs, an air 

pump 42 operates, and ink is fed by the bag body 121 from an ink cartridge 6. 

[0085] 

[Effect of the Invention] The bag body formed by welding three sides so that a rectangle-like film may be bent in this 
invention as explained above, or 2 might be piled up and it might leave opening, Consist of a base equipped with the 
closure section to which joining of two or more ribs horizontally prolonged near the head of a bag body and the opening 
of a bag body is carried out, the end connection linked to one ink feed hopper of a recording head, and the atmospheric- 
air open valve which opens by 1 constant pressure, and a rib is held in a bag body. Since opening was pasted up on the 
closure section, also after ink has decreased, films can be isolated with the rib inside a bag body, and a ball up can be 
prevented. 

[0086] Moreover, since the film which carried out the laminating of the transparent polymeric-materials layer 
constituted so that the layer of oxidation silicon might be pinched for a bag body in this invention, light transmission 
nature can be secured, without spoiling ******. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 16] 
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[Drawin g 22] 
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[Drawing 24] 
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[Drawing26] 




[Drawing 28] 
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4>9%'&8M£i£i>3ij\zl,1t'(>9V*v hiSE® 

[00 06] 

{?mtm^i.okT^m] micintf. -f>^ 

tt&«E&©&$£{fc£ffi < £ £ * < , 12&-sy KTOitH 



as-CtSfc©©. 4 >9 9>9^<n>(> 

*©»»«r*gH2fc«5H«±. immcZ%4V9<r> 

hsSE^g©?-^^*: 

[0 0 0 7] 

««*:**?-$*:«>©##] r©ct5 4Baa^«?mi- 
5 2o©*a©-r>->?^t, ittiE**ao-f 

tb^ii^a t WW 5 -f v * p £ Sr« * fc>f *s 9 V 

xy h«B»^y Ki*^^fcft^y y^WHft 
U SfcitJE^^ y yV9Y\m%M^9V*. y hSE® 

E-f V9%— V y y v?©^ SrWEE®- y Kfcffi* 
ti^v^MfSi^ltT45^y^v'x ? h^E 

*»#**i«5»Jh«» tflEE^y K©-*©^^^« 
»Pt«r«*fcW*si:*»6«9, IWa«8#KlttE 5 ^fc 

[0 008] 

^ a <o 7 <f /wAi^±^nii txm <v #§• srs&jh-j-s. 

[0 009] 

[*tie>£lt®»tt] *r-C£iTKi**Wo»tt*H* 

^^ffiMLW^-^y h^E^fS©-H«SCT 
Sr^t©-efco-C, H*?f#ltt, dr^yy^f, * 

V s 1 KttB#KKltfeti.fc-f H y y v?6K-48 

i, -»*«ift^y K8 C«IH-5f 9 ft* 
[0 0 10] #PWJffiiSlcrt\ Ei^y K8ICS 
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[OOli] 4ilffia&ro:/7 7 l i'-c\ jfg&hu-i ia» 

bVytTy-fu-y 1 2 \Z <t 9 Si 9 ttl $ ftfc!5&ffliK 
*JK£tE&ffijjS-C§ttJtit>T Ky h 1 1 h 

[0012] 6Hifi3iro^y^*— hu , #ft-{r 

it LXfEM^y 5 J: 5 K&oT 

[0013] 02, H3, H4, 1215 ft, *ft€ft±i£ 

— fy h-^i/ KCW*r8oT^tt©f*>'5 
t, H«fff*2 0H:, yx/vTV-h-e, asko^x/i/ 

BP2 l«SfS$nWT, gifrf S*'*— *2 2©— 
ft,IWt5^/HlP2 1 1 21, 2 1 

i5tci?8^2 3, 23, 2 3#«mnic»rt£*vr^ 
-c, ;x/mp2i, 21, 2 i--- tciiii-rs]E^^ 

M2 4> 2 4, 2 4 U -^©EfcyXyv 

^W-h20(Cj;i9, */tfl!l#©ffi£ig»«2 5K«fc!> 

[0 0 14] I*Mi2 4, 24, 24--"©PHHfc 
14, B5fc*LfcJ:5fcffa»£S2 4«>afctf#|fljt;:JE 
1*3 2 0©*il©^f V^2 6, 2 7^KltfetVC^ 
T, -^0#iSW-rv : 5'^2 6*»&fE*»&M[2 4*a 

[0 0 1 5] t=fc*ii©^y*g2 6, 2 7lC|4-ry^ 
y5?6lc^-^7 4r^LTS8BM-5«l©-f 
>*{fcjf&P3 0£, ^^>^10KS8R-r5jB2©-f 

^Mp3 iW§Mt**vo^. 
[ooi6] iwt2 8d, miwto^-e, 

2 1, 2 1 £/>ft< tmft. *0>ft«l*»Hi«2 5l;:£ 

[0 0 1 7] S&6EU4, ^©ipKS^Sftfc^v* 

^l^>-^^P3 0ia, ^a.-7'7{Cj;!5^-b y s/ 
•> 5 6iCJRS$Hr^5'f>-^S4 l»c, £fcl§]D<*^ 
yy^l{^«$nTV^5lJ-7' ; 5'^^l Ott, &48ifc 
Si^tCLTia^^j/ K8©Sg2-f>*{fcJiaP3 ltfc 

[0 0 18] iOi $ ft* y*{lH&«K 



lei 9, ^^i/^>:/^S^KJ:t)yX;vBSP2 l -Srtt 
t, ^^g4 l#EEIB*ivC'fl'*a*?-=L--^7«:8 

So 

[0 0 19] * V^-*©*®©*^*^ 6;6><bEE 
^3§£g2 4£iIiILTfc*©#i§©*V*^2 7lC$fe 
*I^^l2 7^e,B2^V^«»&P3 1 
^riiiiLTf-y^v^ l 0^A1"5. 

[0 0 2 0] r©ilg-e*ffl©*>-*g2 6, 2 7^JE 
#$g£^2 4KlS®L.-C^5Stf& J $\ ^fc/X/l^P 2 

lfi^a^i^ftofc*^^:/*^ 1 0(C# 

5 / X/HB P 2 1 ^EE;*j3§£g 2 4 #-«©ifei££glt 

[0 0 2 1] 1 0^©-f ^^©*«*JJSA/ 

-C, f-^V* 1 0<©£PflcDffi;/jas_L#-f3fc, eftft 

[0 0 2 2] *:©&, ^9^9 1 0©*>;JM4, 

y-y^ii^-h^^et ©aW6Hfc:£<5 < *ffig(e 
J:9IE»^y K8li«Hii*, £feje* h y y 

[0023] -f hy y$>6^©a«a*aiA/-e, 
+79*9 l o«vfy^ii«'>4<iis5i:, 'fvnv 

t«^a 2ds^®jLT^v^*-hy yyea»e>-f v 

[0 024] fEli^y K8«r«t>«*4:+* 

^9^9 i o by j/v?6 b(D'&mmz 

mvMLx. ism^y K8oBE*»&a2 4, #ii©* 

>*^2 6, 2 7jyy//U|P2 1 £J|*!;©:gg©<£ 

[0 02 5] H7, 12814, ±3*bfc*-r!> 3X^0 0© 

©-C&oT, Ht«F#5 0l4, y^Sr*ia5S* 
-C, yi>6(Cgig5-t-5^ a -^7©^ 
P5li, w r«»S,1B»^ y K8©-*©^v^^P 
3 0lCjESU!5«ftK5 2 t, W^10roggP6 4 

lc«K-*-*«KP 5 3 1, r ©«ggp 5 3 kKM^y K 
8©ffi*©-r>i?«if&P3 l j:ttKi-«ttKS4«r»A 
Lrfi}fiK$^T*5!5, 7 B 7 7 1 >-4(c*f[$]-r5aa^ttlH® 

i oas®tttte>*tT^5„ 

[0 0 2 6] H9tt. Wa©^^^^©-jW««r* 
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#7 0 ©£«&£-?&#, a* O ftHj«H B 0i : 4<5j:3fc 

:©»m±3*o!j/6i, 6 
2, 63t. «»-faaff7o©BiPttSr»»-rs©a 

[0 0 2 7] Cl©£f±8B6 5lrfi, !J yS?l3B5** 
ftfc k * ±» i 4 SttttttStt 7 0 OrttttajL 6 6 a 

^WAP6 4K»iW6aJL6 4 a*»»K**lTV^6. 
[0 0 2 8] 7 011, Hi Olcij*UfcJ:5£'5r 

8WtfcWMt«rfll*.fc*yx^uy^w7^u-h (P 

ET) Wtiy*0*^7-fA'A7 1©*EK, H 

fl&**** Lxmmm 7 2 *»a u ztuo&m 

%?mm&^mtitztf y ^ uisqwk»*7 * >vj» 7 

LT*.L#^*W*tt*^*R#*7^A7 3*rt 
fl-©3a27 0 a, 7 0 b, 7 0 c *8<f l/TJgfifcSfrVT 

v^5„ *LT3iaort. ±«fc*8ia7 0B©san** 

6©««r±»fc-f 4«»«7 0 dSr^oJ;5 

/w»7 3A«»rtii-5J:5fc«*a*)i3*T3ia*r»*-r6 
ipl-LXtivv, 

[0029] r©£5fc«/££ftfcS#7 0Ky76 
1, 6 2, 6 3«ri|5t8U S&7 0 ©ffl PSBSristltg? 6 
5*-CttftaA/-C»±»6 5©flH*»#UT«#7 0 

[0 0 3 0] WtfBl9fcKo-C, H+«F*8 0tt % #B 
■MRT*. 8#7 0}c*t|n]-f 5ffi£a#7 0©|]g3gl$©15 
^ic-Scl-SHIfPS 0 a £JgjSLX«j£3*bX*s»>. * 

o-»«r«8i, 8 icijsfte otc^ K*nr. 

S# 7 0 OBt «tfSSt»»Wttt^* 8 2 J: 0 « 
*7 0O*ftlC«P«t»Sn, ##8 3£gft6 0©* 

*5, lWt8 0bli, ^V^T'T-try-f— cOJt^jiii 

[0 0 3 1] ^CD^JS^{C*JV>T, HJytf 

^£2 6*>bff*»iS2 4 £iiiILXffi7J©*iI©^ 
^*g2 7ICBW1-6. *iico-r^^^2 7(r^W$ix 
fc^^lS, 82^ ^&*&P3 ifciIiILX*7*v 
* 1 OfcSLM-*. 

[0 0 3 2] -(DjiS-e#iiW^ V^^2 6, 2 7-^JE 

tiZ, ro«tt-Ctt##8 3*s*ftlJI»tn6 6Sr»jhL 
X^5A»6 (011 W) ) , ± 
9««:7 0*J*e»JclWfir5. #RM 
*8 0a*/<*8 2ICtftL-C»**V*W8 3AS7cfCM&P 
6 6«>6»l (011 (o) ) , ft#7 0O£«MX 



[0 0 3 3] S6lE*V*#a*3ih,T«S*ifi<*"e 
7 0©±»K#jfc*;h,X^a«&*7 0 dfCfioT^ft 

X9n6 6lc»ttU H#WHw**fcjtta3ii4. 

[0 0 3 4] £©±JfcL"C. SSIffi^y^^M^ 

»Jtt asg&W ic ft * & ftX ^ 5 b , -f V * SlCJfc U- X 
[00 3 5] tOlft, ^10©^ tt, 

[0 0 3 6] ^>^*-M) y^e^ffliSimt, 
^#7 0©-f y^«sffi*T^< 45 S(*:7 0l4y 
76 1, 6 2, 6 3©iWKK:HftLTU3?trt»b. ftS 

»a*icj:ti****ufc-f ^xy^-r-t^f— 4 6 

o*Ki:**«*7 0Oft«HWH:*»prtB-e*>4'b© 
©, ttCWttJ^Bl, 6 2, 6 3KHHX&ftX«fl: 
7 0ffi/£LX^57^Ui.ffi|fg±©§gi9ttttfS|£ii:$ft 

[0 0 3 7] tbXg?#7 O^y^x^f'ftyt 
-4 6©3tKi:JS:5««*s*#-r5i:, r^SrSil-fS 
3t*ii*A*KHWPL-C, flHW*HWrr«i»&, xt#>- 
74 2^»LT-r^^*-hy y*J6t*b'f>9#m 

[00 38] ZO£o\cm®^y H8*«*Ufc*7** 
10t^y^*-hJ)y^6 t©ttffi«85£4ft!9& 
LX, IBft^y K8©EE*38£*2 4, ^il©^^ 
2 6, 2 7W/X;ViP2 1 y^tf— by 2/^6 

**Hl«IK:*ji4«tlt«Fi-a. r©i5 4-T>^©3£ 

5ritt/«ci/> 0 a«J7 0©^y^*sg«)-c'>/ < i;< 
ftofctttt-eii, r©/>4v^v^jj5±T©y7©Htc 
««?$ix5fc«), 3fi«Jii:«)««iiiiSl*Sprft«j|c^4< 

[00 39] mz*ftW<om 2 ©^^S0^J(co^^-clft^•r 
5o HI 2tt±3fiLfc*+!Jyyia9©>f^«W*« 

a-rsEftMj, h©-nife^j«:^-r<>©-cfeoT, m 
«ajM-5^»-^7©8a«p5 1 1, 
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K8<a-#<7My*#*aP3 0tCfitfSttB5 2 t, * 
T^V* 1 0©SiffiP6 4fc:giK1-5S)B8P5 3t. £ 
©««P5 3i:ffi«^y K8©«UEr©-f>^(WeP3 1 

[0 0 4 0] 0131*. fJ^Of-^^^^ 9 0C0-5US 

«t*tt>oTftot. Hm9iii, gft-e, tda 

Lfc©£p]«©«1Sf-e, *»oH*fc3ifl*s»JhSftfc« 
f9 2 © *i&»iE«fc»B?T** "eSitfaft 1 © V zf 9 
3i, ::*t**A/rS«q 9 4ffli:K#«fcfBi 
9 3 J: 9 fc:g ; BS*©ft2©y:7'9 5i, &$P94© 
38ft»±*SiU'5»3©y^9 6t, a&9 2©MPg& 

[004 1] rOfef±g|59 7Kf£, 82©y 7*9 5-?E 
TBBKtt*ftBB»n 9 8ffl#4:nA2:a&LU90'ffS9 

7 Ba»»ja**fcv^s. 

[0 0 4 2] ft 1 , £2, Rtfm3<DV 79 3, 9 5, 

9 6 tiftffitfftm o 4 *sjiMft-e, a>o$t±gi! 9 7 ©2 

W«a9 3a. 9 5a, 9 6a«^il, ifc 

ft 3 © y 7* 9 6 Ic tt-Sgtfs&ffi P 9 4 MfeK t Tffijg*s 
^p-T5ii?L9 6 b#«KS;h/0*6. 
[0 0 4 3] 8*9 2^ W«LfcJ:5lc^Btttr#f 
5if?#*7^A<o&ffifc, IWISl*Sr3!MrL-CIMiai 

rtwt-rsi ^Kjrosrf. ±&©"»pgBW0-©3ia9 

2 a, 9 2 b, 9 2 c«riS«L.-C»J«$ixTV^. *U 
T^ft 9 2 0 AO-SIKJgjft gft S H P «fc»Jh» 9 7 

i 5 9 1 {C@^ $HTV>5o 

[00 44] H*W* 1 0 0 l±, #^St!tST?, gft 9 2 

1 0 0 a*r»*U"C«|«*n-C*J5, ±*H*«10 1, 
1 0 lti5a#9 lfc#-f K£ftT, &ft9 2©ffil;: 
KlfSBfc»»PTIBt^* 1 0 2 1 i 9 gift 9 2 fcffifc 
#F$tt^£ix, ##10 3 (014) £g#9 1©*m 
H»D10 4fc*«S*6J:3fc««3<vov5. « 
*s, I2*??#i oobli, xyyff ©ftasffi 
ii£-fr3fc*©ij!J*#£^1-c 

[0 0 4 5] iWjllWfllCJB^r, 
6 ri^ffi&^ftfcl' Gft^y K8«ra*UT* 
^^y^gOfCjJlA-rSi:, Bfj3$©r<t<#ftl 0 3*5 
*S5IH»ni0 4S:»Jl:UTV^*»& (12114 

(f) ) , ^**£«<D^fcJ:0afl-9 2#JB«-J- 
5o rrosgstci 9 , #sg®« i o o#s<* i o i ictt 

LTflSJlS 0 3A<>cftPH0cn 1 0 4A^« 



*t (H14 (n) ) , a#9 2©^«t*S*ftK*W*n 

[0046] $e>jcwvi5'^«$^T^fiia<*-e 

ffiA-fSt, 83, 8l©iJ^9 6, 9 3{C«t9K!Tf> 
*l/T^S2IBK»Da*ilfcaftH:. 3*©^93, 
9 5, 9 6<D±.mcB&£tl1t$}%.% 9 3 a , 9 5 a, 
9 6 a k&#9 2 *©WlCiBjaS*lfcain<rffloT*ft 

9 7 ©Tii«>»ffi» 9 7 aSrfeoT^mW&P 1 0 4K 

*«d>tt<*9» *fc*«»IBIiWl**ifc»frT?t>««©J« 

[0047] r©<t5^L-c, «jtft©>fv*a*ai*£ 

<t!9^LTir^<0-Y>-^7/l'-feyi>— 4 5 (12 6) 

[0 0 4 8] *©&, ^9^9 9 o©-ry^ii, 

!J y 5? 1 t *- Ml y 6 k ©i^ffig'-S^ < 

it), 83©y 7*9 6ic^£$*v0^iI?L9 6 b©T 

«a»e>»v^±if bnrBBft^y K8K«na*, £*3(- 
>fy^*- MJ y^e^iSBSM-s. 

[0 0 4 9] >T V*#-hy y-^6^©jS»«fE^ii^-!?, 

*^^9 0©-rv^«iBas*e«ffiTUTt>, 83 

© y 7* 9 6 ri*a# 9 2 ©j&ilr < * T?JBVt V 5 J&»e> , 
«# 9 2 v * # » ff 2 fc 5 * -Cifi* 4*JitM- 5. 

[0 0 5 0] r©i5f-LTg^9 2<D4 'SftfimibX 
'Pt£<.t£%>b, 8«=92ii!)/93 > 9 5, 9 6<E>Jgt£ 

adu -r^^^^^i'-iry-y— 4 6^e>ft^a^-r 

3y^8a»b-f^a*«*9 2jcEai*i, ffiJK^n« 

[0 0 5 1] r©J:5ltEft^y K8 5rigS Lfcf-^i? 

9 0t-rv^*-hy y-^6 i: <n'&m& $r&t>SS 
UT, |E»^y K8CBE*«4*2 4, #ii©^y^^ 
2 6, 2 7&UVX/l'B§R2 1 $r-Y >-^*— h U yv?6 

&*wazm*i&\z.m»t*. w*\&M 9 2 <7M v 
^^•ft-c^tekvRn-ejiwnwkiishfc*^, y^9 

3, 9 5, 9 6Kl£0ft#9 2©±ttfctt£l!tom«3 

[0 0 52] H 1 5 tt, *5SK©-y-7'^ >^ ©8 3 ©H 
ttWftvrtOTffeoT^ r©||ffl^J^CtiV^TI41^7'^ 
y^*frl 1 0 1 1 U£lR»$*lTa=y Mb 
$tLV>T, any hi LT^^y ?5?**fe«iHr&ft>£ 
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10 0 5 3] >T-*\ lift, Ml 6fC^Lfc<t5l^ 
7*^***1 1 OtrJKtfi-SlRnMci 1 2 4SK8&&8I! 
#fc*ft5J:*— * 1 1 3 fca»fe*j«*ii. ffiJHttl 1 
2©±ffilcKtte>ix*lfc/lU 1 2 a. 112alCi!3± 
*l i 3{c&£$ix, £fcg&5 0lc&ttttf>ftfc 
itE*^? K8ffl4ftSffi£[H]|gg«l 1 4«riO» 

[ 0 0 5 4 J ±.>r-* 1 1 3 ©g£ 5 0 lC^&-r5ffi 1 
1 3a|CJ4, S-&S0lCHJgi-5*^fc«frt5*5??L 
113b, XtflEl^y K 8 ©-T y^IAP 3 1 Kjgii 
1-5»ii7Ll 1 3 ctfRttfeftTI^S. 
[0 0 5 5] SitMlua, twRWiBKiBfifc^s' 
K8^-»B»liII8i«Ki-63*^^ l 15, l l 6 

5ttW«*i*Rli-53t*>-!>— 1 1 7, 118-SrHg 
L-C«j£$ft, 1 9fci*>ttJH«si 1 2fcHje$ 

[0 0 5 6] il8lt U-T^^^l 1 O©Hlg0)J 
5:*tfc©tfcot, H«f«f*l 2 0tt. flfta 

i ©* ifrifcifi»iiBtf T«*-c«u«aJB i «> y -f 1 2 2 
4, rn*«A/-cawp 1 2 3«fcs««itjiii©y^ 

1 2 2i9t>^pfi«>©JB20y^l 24i, S^Pl 

2 3©JWH*±*r«tf«H3©y:/l 2 54, ftflci 2 

[00 5 7] C©£tltS51 2 6t£f4, i2©!i^l 2 2 

■eKB3Jx««K©J^fc*ftflMJcn 1 2 7iW&Z 
ft, *fcTffifctt*«8B8cq 1 2 7»s&]fSr|!4ft5Ui 

a^Mffi 126a n-c^s. 

[00 581 »1, Rtf»30!J^l 22. 12 

4,125 t±9em»9cM 9 4 ^o±«S4 ft 
5»i»l 2 6 0ififft«*S»l 2 2 a, 124 a, 
125a*»*4n. *fc»3©!>^l 2 5KHt-«*s 
&Rn 1 2 3 ^»ttbr«U8as|«ILi-«ii?L l 2 5 b # 

z b\cTffi\at*w-i>fa\zttLx 4 saga 

©£ffii 2 5 c 5 h£ftTv> 

So 

[0059] 8#i 2ii4, ttaufcisic^riMt** 

trrt«fci"*J:5lclff9ftrf, ±SB©BflPWfl-© 3 a 
121a, 121b, 1 2 1 c*r»#L-C»fl8*ix, ftfi 
0-inK»rt*ilSBP«te#il:Wl 2 6lC«*Ji/u 
"C, ttibffl 2 60fflHI=**31vr^S. 4fc. W> 
l 8(>i»i6]-r-5&Sic(4, -fey 
1 8©36*aii1-«»». 



aa^$jxfc^y^^>^r^^W«i 2 7jJSKttS;h,T 

[00 60] 4 Vt^^TJ&ttifol 2 7(4, 020 
(n) CSsLfci5i:SM(tl2l©. ^y?xy^r^ 

y^l 2 2Wffl!liW<, a>or©y ^1 2 2©(®{.It5t£ 

*#fofc»S£a«fl#K««#i 2 i0Mv*as$t<ft 

[00 6 1]?ftl30ri, IH? 

TLj ^fc»j3S$;tvC^"C*¥» 1 3 0 a jJS[HlgSS« 
1 1 4 ©ffifliCjgtfS X 0 IC, * ©SSSB 13 0b ©-48 
«rll©!)^122 J: 5 fcWtefctt-* Lfc# 

ttttfStti 2 0i;IiS*§ia!)IS$}it^5 o rft 
\c& 9 , #-f >^ 7/u©ttttTr«:*3fi-*-5a** 1 3 0 
cSr-fc^f— 1 1 7ft>&W9tK#XLfctt(Ilcttllft& 
■f5r4^pltg4ft5 0 

[0 0 6 2] *¥&S1 3 0 aCD-try-if-l 1 7lC*f^-T 

0 c WBASit, SfcMSB 13 0b Kttm&mnW 

ft, *o±-e«t»A»i 3 o e^iroy^i 2 2{Mic# 

[oo63] 8*121 <Dmmw\z.\*m 2 2 ir^ 
ufc±5^#rowsi 3 2*s»rtbiiTv^5. 

WS132U, 8* 1 2 1 K»|fti-«iiKHca«: 1 2 1 
o»«Wo»RK— Srf *Dfl»l 3 2 a«^ntv^ 

5, */c^*gBir«gftjg^2oy yi 2 4ic*f[pj-r 

5 J; 5 I^T-A 13 2b LT, T-A 1 3 2 b © 
gtiMHNtfMRttfcttttl 2 1 ©IMR;Wftt>*$< 

[00 6 4] #Kft|S 13214, *©±»©HH» 0 © 
7L1 3 2c*I«:i 2 0©$ftl 3 4t£#a£ft, 
StaiSTL 12 6a luigiit 1 3 7 £&trtfcB©?L 
1 3 5 ©^SPW 1 3 9 ©<ft 1 3 9 a icW&Ztl 
tl*l 2 0(cS^#i■tb^^T^^5 0 

[00 6 5] , ## 1 3 8 14, 1 3 6 K«fc 0 
a£l 3 7K»«Sil"t^«. fc*iH«f«F*l 2 0 a (4, 
Uft 1 3 9 a *5jf ii$ jx57LSr^-f- 0 

[00 6 6] r©#ffi i 3 8 fc*a-r$*Ji[HMfta 1 2 

6 a 14, 124 M) 2 0©±ffi 
12 0a A»5>«T3Kffl Lfc y 126b 

5 0 ^©y y^&Ul 2 6 bJ4, S^tta^Bll4 0 

icagceia^prRWicffi^-rsfcAic, 024 (n) ic 

^Lfci5IC^©rt@« l«r*jSUiani 2 6 a©l*i& 
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[00 6 7] l«r*£<?6fcLT, 0 

2 4 (W) l^l)-<k9K*Ji©«ttK-S:LT^*5£^ 
£ftfc®*ttii^B£l 4 0£9gi8;-t5i, **^iS 
lc,t>)fcfc>/u-C0 2 5 (^) !C^Lfc«t:5#lH]&BA;as£ 

[0 0 6 8] roip^Sfc^-fSfc*, y v^tt 
OgiJl 2 6 b<DF*9tl0 1 fc/h$<1-S£i:*<. 125 
(n) K^Lfc£5Jd*:Wtiw£iir&ttK*#< LTfi 
1 4 0 ©$#Eft£j£< ©o-Cfcfc^£BfrJt 

[0 0 6 9] rroi5^MH^ffi1-5fc*(^ 

^ffi-Cffi^^-BrS (0 2 6 ) o 

10 0 7 0] ^-Qfmm*wtD*v >?#ihMi 26 

bizWUSXZt (0 2 6 (n) ) , 8zM4iI^flgl4 
0*5 y 2 6lC«ttJ$P>|w3S^SrSltTy>' 

maSM 2 6bi;M 1 Jn^^nSo ^JWIWmffi 
*t£jim§£i 4 otfW^cg^fcgtt-O^fc*, ®* 
ttii^Ml 4 0^^b-Cfe9fS^Sr^i:5rt«8<^ 
£;ft5„ V V^C^l 2 6 b^?> (4^(11 Lfc^fC 

[00 7 1] r©HlBf|K:*iV^"C, ±iEoJ;5irLT^ 

1 1 O^ltK^Jlil 1 2, fttf±^-*l 1 3IOR*U 

0 2 7 Lfc i 0 fcJRgJB 1 1 2 rop&Wciag&gS 

1 1 4£&^ttf75„ £*Uefc0, >f 7/M*HJtt 1 

3 0©*Jfcf|5 1 30c, &tMy^V:/7M&ttlt£l 

2 7*5, EIBS£l 1 4©»jBKjl*SnTV^6-f 
7/Hrvif-i l 7, -ry^VT'T^-try-tf-- i i 8 

130ci^y^7;Pt 1 1 7 O&tBS 1 
1 7 a 0>*&i|§Lhlc:, tfc-fi^xi/^y^fcttMRl 2 
T^v^^V^-r-feViJ— 1 1 8CQ&1 18al:# 

[0 0 7 2] :0S^, g#l 2 0<DEggg«l 14£ 
roSSffiidSS^ 1 2 1 ©tttfS^lUteT-A 1 2 0 b £ 

Bttf-c, rcor-Ai 2 o bi^«gt*ffl^ei 2 o 

c, 1 2 0 dSrJ^fiKL (018) , SfcHKSffil 1 4 
IC«(5iS*»fflroSa^Ll 1 4 a. 114bSr^LT 
*>< t (01 7) i:, ^y^7;ut^t-l 17,^y 
^y^f^-feyf— i i 8 i ^ > * 1 3 



0, -f^i^-f*iusi 2 7 i©ffi*K4fittaas 

[0 0 7 3] CCOi^^LT^UfclJ-y^V^rLny 
}»£S£5 0K&tt(7£i, ^30y^l 2 5*55§ii?L 
1 1 3 ciSr^LTIS^y K8©-r^^^AP 3 1 IcS 

[00 74] -rv^-hy j/i^e^b-ry^SrHE^-f 

-Y^^f4-*©*iiro'fy^^2 6*»feflE*38fe 

i^«&P3 ifcaaUTiW:/**fl:i l 0<r>m& 

1 2 1 lc«fiAi-5 0 

[0075] r©ttJB-cMtmaort<*#i oaas* 

«CH»P1 0 4Sr»lhLTV^5*»e> (02 8 (f) ) , 

5, r<D^(Cj:?)#Kl!)«l 3 3 2 b*5 

8&1 2 1 ICi 9^1 3 6\mi,Tft *n, #ftl3 
5##Al 3 7*6«l (02 8 (o) ) , jg#l 2 1 
©S«*«*ttii»R 1 4 0"C»«»(i4iXT*ftHI* 
ni2 6aa»&*»£*ffi3iX. 2 l©£E*asffi 

[0076] *bic^y^*»*«*n'ra3eftiE<*-c 

JfEA-TSi, *1, B30y^l 2 2, 1 2 5 ^ «t iSS 

2 2, 1 2 4, 1 2 5<D±»K»**Hfc9l**l 22 
a, 124 a, 1 2 5 a igflJl 2 1 t<0Bl«^ 

fc2mj*r»o-c**»»Q 1 2 6 iWtamu 
mmtncx<on±mi 2 6<orm<o»mai 2 e a & 

got^MSP 1 2 6 afc#»L"C;WWC*ffl3*b 
5o 

[0077] t1t4>?<DffiA, ffittia kizsma<DV 

■71 2 5©5fc»fcf**Lfc$a&tt:, rrtJgj«*^TV^ 
5®ffil 2 5 ciC&oT-f^Sfcfc, 1?L 1 2 5 b [CiSfE 

[0 0 7 8] r(Dj;5l-LT. jSSio^y^#««S 
tvst, ^yy/^m^i 3 0*5^1 2 1 i£«fct>-?-<o 
«f A»l 3 0 e *Jf ±«8«r^fc LT*MWfc8«b 
i*HC«K1-S*sp» 13 0a < ^{fflfC^ib 
1-5 <B2l©j^l=J:0*t*«> . -n(cJ:'9 5teSg 
I30c^y? v-^- 1 2 7 <03fcl§£ 
-Y>*7yHsi/*- 1 2 7 

[0079] ir^T, w y^y^mm^i 3 ott, t 

OSiSgBl 3 0 biCiftBSBl 3 0 d«r»jat-C, -f^© 
*ACi9«H6LfcJSflsi 2 1 ©»«tr?ra»K:Wli* 
-&5ri^<, «*»*jEE«f*-e«* i 2 la^LrvN^ 

3 0a #B«raiKAMTiCJ: 9HWS. t « 
3t» 1 3 0 c *5-fe>f — 1 1 7 CD3t$ftcOifi®lCfirH-r5 

1. B2 9 M). (a) ic^Lfci^fc^O&HSr^ 
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>bb LXmrm^m&LX±y-V— 1 2 7 -.©#*££ 
[0080] z<D£5tt-tyi-~<oim-o>%W)te. tfcffi 

m^±d<DV, -0*7/MfctiJtf 
1 3 O<D®Gm8tl®mT£<0 fct 1/2 it) t 

M^J1$T\ t^t-i 1 7d>e>©fcb;ft£&ttJU 
< ttJi^-rSao-tJ-vyyyy^a 1, a 2, a 3 
rotf-i^ Xftffi 13 0c &K1tiZmz-1tX®xtDK& 
KffiS*afi^£tt}2>Lfc#3- (12 6 (n) ) [rco* 

[008 1] *:©&, ■9-7'^y^*0:i 1 OtDjy? 
tt, df^!)y^li*-hyy^6i:^fi^S^< 
f3©!)yi 2 5CflM$tl-0^i§:?l 
1 2 5 b<DTffiri>P>0^±t-f bftTlE^y K8ie»L 

y y^e^asK-ra. 

[008 2] :©i5lcLtafl:i2 1^^» 
T'>*< ft a t . S# 1 2 1 It !J :/ 1 2 2 , 1 2 4, 1 

t»A»e>» 2 l(75Jl^*S/h$</ < fo-Cl'>^3ivy 

■r^vy— i 2 8 taw* znt&tfmmtz. 

[0 0 8 3] Sfefc*V*4#<l»fe<*<&i:, ftflci 2 

l^y^iy^ftHiSfti 2 7JcS8#i 2 l^ffi 
**S. r.©£3\ 8fi2i©>f^xy^^tii 

1 2 l©3tl6*!4W^^3L>'^>rtWittl 2 7 Off* 

2 8 k— s©36*as«i»r a, 

[0084] eftleilM y>?=.>7<r4^yf- 1 1 

8 i»e>w ivT'f^ ic«s*a u^oflr^asa* 

[0 0 8 51 

[3§9!©#i£] #±B^LfcJ:5fc#3M!Ws^-Ctt» 
«J!MK©7,r/UA«:Jr!)*H\ *fctt2ftfiia*)i3*T 
H P SB£SH- «k 5 K 3 22 mm VXMfc * ftfcgfc: t , 

iftffll*.fc«*ta»6>ttO, @<*{cy^*«ZSLT, B8 
fit? *>8#©rtSB© y 0 7 -f /WA|^±§:S8F8I-C§ 
[0 0 8 6] *fc**WK*V^Tttfi*S:«fk^OJi 

a» 



[Ell] *»B©-fV*tt«5/*yA#»fliF;h,fc7!J 

©-§IJSM£^-r«fiJc0-?;fc So 
[02] n±KBlCfleffl-rft-fy^S?*y hSOEtik^y 

So 

[03] IBUdSWettffli-S-fy^^y h^Bflk^y 
KO-3ttfi«Sr, /X/i^u-h*:»0*U /X/Hl 

[04]/ x/ugg p temtmm-vamBmamttiM- 
[0 5] ^©^^g^Efeta*^-- v-o-nmm 

[0 6] *»«©-f v^«j»v^yA©«KSrflctH-c 

*>*. 

[0 7] *»WO*^^^^as«ffl$tL5IB»a=y h 
©-3tffi0J£^*®rffi0-e&a o 
[08] W±E«ta=y h££j&£*l/O*S&&ttK0 

-HJSCT?r^-r¥S0-e$)ao 
[0 9] 0 (-n . (n) t*. ^n€tt*isw©-y-y^ 

^^<D-H*««:g«1-Ht, @*^b-C**0-Cfe 

a„ 

[010] «fl:*fl|j«-*67-fA'AO-jW«*a*+H 

T-$>a 0 

inn is w , (n) n N tn?n*ftBi«cpis 
a„ 

[01 2] «|Wfy^y?«ffl^5a=y h© 

[HI 31 B (n) I*, *n«i**W©*:/ 

^y^©-HJgCT€:^*0t, S§ft£fl-L-Cg&©-H 

[0141 0 <-f> . (n) 14, *nw*ftMJkaffi 

[015] **Wofli©S6*«ft*-r3.= y h©-3life 
0il?:^*0-C&ao 

[0161 -t^fiy hn-jmtttewtUMB 
■c*a. 

[0i7i EBS«©£ffi©«it&^*gm0-e&a, 

[01 81 JW«)-ia6«Sr, ttJkffiOfWfr-ffflWf 

u-c^*0-c&a o 

[019] S^©#fE»«ffl!l©1SitSr*1-^m0-efc 

a. 

[02 01 0 M) » (n) (4, ^n^S^lejSltb 
[02 1] 4>tyA&m<o-2Mk%, S^Sr^t 

•c^-riEffi0-x?$>a„ 

[0 2 21 #B»«o-Slifi«Sr**#HaH-e*>5. 
[0 2 3] 0 m , (n) « v *ft«i,Xfc©-3S16 
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[B2 4]b w). (o) a. tiiw*ftaapjs 

[132 5] E9 (*) . (o) 14, *hW*«iianK 

[02 6] 0 W) . (d) (4, *;h,«1**tta»R 

[02 7] BKS&tf&ffgJXfcfcft®. -O^fi** 
t EIIMESK: SHfi 3 *IT a v*- * © 
ttfiffi^*^-^ L-cs*iia-c*>a. 

[02 8] B3 W) , (n) 14, **l«l**HacPifi 

BB#W>i:BI#Wifc-e*1-|a-e*)*. 
[02 9] 0 W) > (n) {4, WWLfc-fl'*? 



[ft#©iftSH] 

i *ty?y 

4 

6 <f!s**-h9v<S 

7 fa.-? 

8 Eft^yK 

io j t-79*9 

3 0,31 Efk^y KO-f ^tt»P 
6 1, 6 2, 6 3 

6 6 *«HttP 

7 0 

83 #«: 



[il] 
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[05] 



[06] 
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ims) 



[19] 
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[Ell 2] 



[(Hi 6] 
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[SI 2 1] 



[02 2] 



[823] 
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1122 9] 




(72)isk# mn w* 

*MWIW»11i*»3TB3#5* -tr^s 



g^msSS5rtj^3Tg 3#5^ -fe^sx 
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